Regulation of cerebral vascular function by sirtuin 1.
Endothelial dysfunction, associated with reduced nitric oxide bioavailability and oxidative stress, is a common feature of vascular-related diseases. Sirtuin 1 (SIRT1) is a protein deacetylase that has been shown to target endothelial nitric oxide synthase in large arteries and is protective during oxidative stress. However, within resistance-sized vessels, the expression and functional effects of SIRT1 remain unknown. Immunoblotting and immunohistochemistry were used to determine SIRT1 expression and localization in cultured brain endothelial cells and intact rat middle cerebral artery. The influence of SIRT1 on vascular function was then studied in intact middle cerebral arteries using pressure myography. We report for the first time that SIRT1 is expressed in the resistance-sized vessels in the brain and is present in both the endothelium and smooth muscle. Pharmacological inhibition of SIRT1 demonstrated reduced endothelium-dependent dilation mediated by nitric oxide. However, endothelium-independent dilations were comparable in the presence and absence of SIRT1 block. Our results support a role for SIRT1 in endothelium-dependent relaxation in the cerebral vasculature and reveal a potential for SIRT1 as a therapeutic target in vascular-related diseases by restoring endothelial function.